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SEQUENCE LISTING 



3 .0 



<210> 
<211> 
c212> 



1 

639 
PRT 




<213> Bacillus sp. 
<220> 

< 2 2 1 > mis c_f ea t ur e 

<222> (23) . . (23) 

<223> Xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (29).. (29) 

<223;|;3 Xaa is any amino acid 



<22 0:^^^& 

<221>:P misc__f eature 

<222>;;3 (32) . . (32) 

<223>4 Xaa is any amino acid 

<220> 

<22l> misc_feature 

<222> (46) . . (46) 

<223> Xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (47) . . (47) 

<223> Xaa is any amino acid 

-2- 



<220> , 

<221> misc_f eature 

<222> (53).. (53) 

<223> Xaa is any amino acid 



<220> 

< 2 2 1 > mis c_f ea t ur e 

<222> (70) . . (70) 

<223=^'p. Xaa is any amino acid 



<220?iJ|: 

<221=., misc_f eature 

<222>:S (74) , . (74) 

<223>'"t Xaa is any amino acid 

<220> 

<221> mi sc_f eature 

<222> (89) , . (89) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 
<222> (102) . . (102) 
<223> Xaa is any amino acid 

-3- 



<220> 

<221> mis Cofeature 

<222> (105) . . (105) 

<223> Xaa is any amino acid 



<220> 

<221> mis cofeature 
<222> (128) . . (128) 
<223 5i';:; Xaa is any amino acid 

<22 0>f|; 

<221> misc_feature 
<222^::!f (130) . . (130) 
<223^=-^; Xaa is any amino acid 

<220> 

<221> misc_feature 

<222> (131) . . (131) 

<223> Xaa is any amino acid 



<220> 

<221> misc^feature 
<222> (132) . . (132) 
<223> Xaa is any amino acid 

-4- 



<220> 

<221> misc_f eature 

<222> (133) . . (133) 

<223> Xaa is any amino acid 



<220> 

<22l> misc_f eature 
<222> (146) . . (146) 
<223>^.;JXaa is any amino acid 

; Pi? 

< 2 2 1 > ' - " mi s c_f eat ure 
<222>0 (148) . . (14 8) 
<223>Q:Xaa is any amino acid 

<220> 

c221> misc_feature 

c:222> (160) . . (160) 

c223> Xaa is any amino acid 



c220> 

c221> misc_feature 
:222> (165) . . (165) 
:223> Xaa is any amino acid 

-5- 



<220> 

<22l> misc_feature 

<222> (172) . . (172) 

<223> Xaa is any amino acid 

<220> 

< 2 2 1 > mi sc_f ea tur e 
<222> (183) . . (183) 
<223>.^Xaa is any amino acid 

<220>|'S 

< 2 2 1 > mi sc_f ea tur e 
<222>5 (187) . , (187) 
<223>:;3 Xaa is any amino acid 

<220> 

<221> misc_feature 

<222> (188) . . (188) 

<223> Xaa is any amino acid 

<220> 

c221> misc_feature 
c222> (189) . . (189) 
=223 > Xaa is any amino acid 

-6- 



<220> 

<221> misc_f eature 

<222> (194) . . (194) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 
<222> (286) . . (286) 
<223>i;3Xaa is any amino acid 



<22 0>:"5:" 

<221 >^^'' mi sc_f eature 
<222>Qj (306) , . (306) 
<223>i^2:Xaa is any amino acid 



<220> 

<221> misc_feature 

c:222> (324) . . (324) 

c223> Xaa is any amino acid 



c220> 

= 2 2 1 > misc_f eature 
c222> (369) . . (369) 
c223> Xaa is any amino acid 
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220> 

221> misc_feature 

222> (431) . , (431) 

223 > Xaa is any amino acid 

220> 

221> misc_f eature 

222> (501) . . (501) 
223 > /Saa is any amino acid 



22 o> yi 

221>::; misc_feature 
222> |yi1:(531) . . (531) 
223> ;*i'^;;Xaa is any amino acid 

220> 

221> misc_feature 

222> (541) . . (541) 

223 > Xaa is any amino acid 

220> 

221> misc__f eature 
222> (584) . . (584) 
223 > Xaa is any amino acid 

-8- 




<220> 

< 2 2 1 > mi sc_f ea ture 

<222> (591) . . (591) 

<223> Xaa is any amino acid 

<220> 

<2 2 1 > misc_f eature 
<222> (592) . , (592) 
<223>"JXaa is any amino acid 

<220>i|| 

<221>/ misc_feature 
<222>:;:;f (594) . . (594) 
<223>; = ==-f Xaa is any amino acid 

<220> 

<221> misc_feature 

<222> (595) . . (595) 

<223> Xaa is any amino acid 

<220> 

<221> misc_feature 
c222> (596) . . (596) 
<223> Xaa is any amino acid 

-9- 



<220> 

<221> misc_f eature 

<222> (611) . . (611) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 
<222> (632) . . (632) 
<223>'^!f Xaa is any amino acid 



<4 00>.n 1 

Met A^g Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala lie 
1 5 10 15 

Leu bM: Thr Val Ala Leu Xaa Asn Pro Ser Ala Gly Xaa Ala Arg Xaa 
2 0 2 5 3 0 

Phe Aip Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Xaa Xaa Gly 

U^^- 3 5 4 0 4 5 

Phe Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Val Glu Ser 
50 55 60 

Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr Val 
65 70 75 80 

Pro Ala Asn Asn Lys Leu His He Xaa Gin Phe Asn Gly Pro He Leu 
85 90 95 

Glu Glu Thr Lys Gin Xaa Leu Glu Xaa Thr Gly Ala Lys He Leu Asp 
100 105 110 

ryr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val Xaa 
115 120 125 

Ser Xaa Xaa Xaa Xaa He Glu His Val Glu Ser Val Glu Pro Tyr Leu 
130 135 140 

Pro Xaa Tyr Xaa He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Xaa 

150 155 160 
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Leu Val Lys Ala Xaa Ala 
165 

Gin Leu Arg Gly lie Glu 
180 

Val Xaa Tyr lie Thr Ala 
195 

Ala Arg Gly lie Val Lys 
210 

Tyr Gly Gin Gly Gin lie 
225 230 

Gly Arg Asn Asp Ser Ser 
245 

Ala Leu Tyr Ala Leu Gly 
260 

His G=3ry Thr His Val Ala 
275 

Lys Giy Met Ala Pro Gin 

Ser Gly Gly Leu Gly 
3 05 310 



Ser GiLn Ala Xaa Ser Ala 
325 

Ala ASa Val Asn Gly Ala 

la 34 0 

Tyr ya=l Arg Lys Asn Asp 

l'^^' 3 55 

Xaa Pro Asn Gly Gly Thr 
370 

lie Thr Val Gly Ala Thr 
385 390 

Ala Asp Asn lie Asn His 
405 

Lys Asp Gly Arg lie Lys 
420 

Leu Ser Ala Arg Ser Ser 
435 

His Asp Ser Lys Tyr Ala 
450 

He Val Ala Gly Asn Val 
465 470 



Leu Asp Thr Lys Gin 
170 

Xaa He Ala Gin Xaa 
185 

Lys Pro Glu Tyr Lys 
200 

Ala Asp Val Ala Gin 
215 

Val Ala Val Ala Asp 
235 

Met His Glu Ala Phe 
250 

Arg Thr Asn Asn Ala 
265 

Gly Ser Val Leu Gly 
280 

Ala Asn Leu Val Phe 
295 

Gly Leu Pro Ser Asn 
315 

Gly Ala Arg He His 
330 

Tyr Thr Thr Asp Ser 
345 

Met Thr He Leu Phe 
360 

He Ser Ala Pro Gly 
375 

Glu Asn Leu Arg Pro 
395 

Val Ala Gin Phe Ser 

410 

Pro Asp Val Met Ala 
425 

Leu Ala Pro Asp Ser 
440 

Tyr Met Gly Gly Thr 
455 

Ala Gin Leu Arg Glu 
475 



Xaa Asn Lys Glu Val 
175 

Xaa Xaa Ser Asn Asp 
190 

Val Met Asn Asp Val 
205 

Ser Ser Tyr Gly Leu 
220 

Thr Gly Leu Asp Thr 
240 

Arg Gly Lys He Thr 
255 

Asn Asp Thr Asn Gly 
270 

Asn Gly Xaa Thr Asn 
285 

Gin Ser He Met Asp 
300 

Leu Gin Thr Leu Phe 
320 

Thr Asn Ser Trp Gly 
335 

Arg Asn Val Asp Asp 
350 

Ala Ala Gly Asn Glu 
365 

Thr Ala Lys Asn Ala 
380 

Ser Phe Gly Ser Tyr 
400 

Ser Arg Gly Pro Thr 

415 

Pro Gly Thr Xaa He 
430 

Ser Phe Trp Ala Asn 
445 

Ser Met Ala Thr Pro 
460 

His Phe Val Lys Asn 
480 
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Arg Gly lie Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu lie Ala 
485 490 495 

Gly Ala Ala Asp Xaa Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 
500 505 510 

Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 
515 520 525 

Ser Ser Xaa Leu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr Ala 
530 535 540 

Thr Ala Gly Lys Pro Leu Lys lie Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 
565 570 575 

He Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa Xaa 
580 585 590 

Pro Xa^ Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 
595 600 605 

He Ai& Xaa Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 
6il 615 620 

Asn VfJ Pro Val Gly Pro Gin Xaa Phe Ser Leu Ala lie Val Asn 

625 |}| 630 635 

<210>'^'^ 2 
<211>!f;640 
<212^i PRT 
<213>Q; Bacillus sp. 



<220> 

<221> misc_feature 

<222> (3) . . (3) 

<223> Xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (24) . , (24) 

<223> Xaa is any amino acid 



220> 

221> misc_f eature 

222> (30) . . (30) 

22 3 > Xaa is any amino acid 

220> 

22 1> misc_feature 

222> (33) . . (33) 

223>^jfXaa is any amino acid 

22 0>iJ[1: 

22 mis Cofeature 

222>|;::f (47) . . (47) 

223>;"'=^^Xaa is any amino acid 

220> 

221> misc_feature 

222> (48) . . (48) 

223 > Xaa is any amino acid 

220> 

2 2 1 > mi sc_f eature 

222> (54).. (54) 

223 > Xaa is any amino acid 

-13- 



<220> 

<221> misc_f eature 

<222> (71) . . (71) 

<223> Xaa is any amino acid 

<220> 

<221> niisc_f eature 

<222> (75) . . (75) 

<223::i^^ Xaa. is any amino acid 

<22 0>^'5 

<221>J~ misc_f eature 

<222:J;;f (90) . . (90) 

<223>.«;l Xaa is any amino acid 

<220> 

<221> misc__f eature 

<222> (103) . . (103) 

<2 23> Xaa is any amino acid 

<220> 

<221> misc__f eature 
<222> (106) . . (106) 
<223> Xaa is any amino acid 
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<220> 

< 2 2 1 > mis c_f eat ur e 

<222> (129) . . (129) 

<223> Xaa is any amino acid 

<220> 

<221> misc_f eature 

<222> (131) . . (131) 
<223>QXaa is any amino acid 



<220>i% 

<221 > mi sc_f eature 
c222>Cf (132) . . (132) 
<223>0:Xaa is any amino acid 

c220> 

c221> misc__f eature 

c:222> (133) . . (133) 

c223> Xaa is any amino acid 

c220> 

: 2 2 1 > mis c__f eature 
:222> (134) . . (134) 
:223> Xaa is any amino acid 
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<220> 

<221> misc_feature 

<222> (147) . , (147) 

<223> Xaa is any amino acid 



<220> 

< 2 2 1 > mi s c_f eature 
<222> (149) . . (149) 
<223>':f Xaa is any amino acid 

<220>il 

<221>„ mis cofeature 
<222>;;j^. (161) , . (161) 
<223>'''f Xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (166) . . (166) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 
<222> (173) . . (173) 
<223> Xaa is any amino acid 
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<220> 

<221> misc_f eature 

<222> (184) . . (184) 

<223> Xaa is any amino acid 

<220> 

<221> misc_f eature 
<222> (188) . . (188) 
<223>ii3Xaa is any amino acid 

<220>j'p; 

< 2 2 1 > mi s c_f eature 
<222>C^^ (189) . . (189) 
<223>;;3 Xaa is any amino acid 

<220> 

<221> misc^feature 

<222> (190) . . (190) 

<223> Xaa is any amino acid 

<220> 

c221> misc_feature 
c222> (195) . . (195) 
c223> Xaa is any amino acid 
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<220> 

<221> misc_feature 

<222> (287) . . (287) 

<223> Xaa is any amino acid 



<220> 

<221> misc_f eature 
<222> (307) . . (307) 
<223=^i Xaa is any amino acid 



<220>"f^. 

<221>"^'' misc_f eature 
<222>3 (325) . . (325) 
<223>;jxaa is any amino acid 



<220> 

<221> misc_f eature 

<222> (370) . , (370) 

<223> Xaa is any amino acid 



<220> 

< 2 2 1 > mis c_f eature 
<222> (432) . . (432) 
<223> Xaa is any amino acid 
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<220> 

<221> misc_feature 

<222> (502) . . (502) 

<223> Xaa is any amino acid 

<220> 

<221> misc_feature 
<222> (532) . . (532) 
<223:>:5^Xaa is any amino acid 

<220^FI 

<221>^; mis cofeature 
<222>J| (542) . . (542) 
<223>^^ Xaa is any amino acid 

<220> 

<221> misc_feature 

<222> (585) . . (585) 

<223> Xaa is any amino acid 

<220> 

<221> misc_feature 
<222> (592) . . (592) 
<223> Xaa is any amino acid 
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<220> 

<221> misc_f eature 

<222> (593) . . (593) 

<223> Xaa is any amino acid 



<220> 

<22l> misc_f eature 
<222> (595) . . (595) 
<223=^r-J Xaa is any amino acid 



<220> S 

<221>'^''' mi sc_f eature 
<222>^3 (596) . . (596) 
<223^l!l;xaa is any amino acid 



<220> 

<221> misc_feature 

<222> (597) . . (597) 

<223> Xaa is any amino acid 



=:220> 

c221> misc_feature 

<222> (612) . . (612) 

c223> Xaa is any amino acid 
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# 



<220> 

<221> misc_feature 

<222> (633) . . (633) 

<223> Xaa is any amino acid 



<400> 2 

Met Arg Xaa Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 
IB 10 15 

Jef^ Ser Thr Val Ala Leu Xaa Asn Pro Ser Ala Gly Xaa Ala Arg 
20 25 30 

Xaa E^le Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Xaa Xaa 
m 35 40 45 

Gly p|e Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 
M 55 60 

Ser Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr 

65 vo 75 eo 

Asn Asn Lys Leu His He Xaa Gin Phe Asn Gly Pro He 

•-^^ 85 90 '95 



Leu @lu Glu Thr Lys Gin Xaa Leu Glu Xaa Thr Gly Ala Lys He Leu 

\^^: 100 105 110 

Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 
115 120 125 

Xaa Ser Xaa Xaa Xaa Xaa He Glu His Val Glu Ser Val Glu Pro Tyr 
130 135 140 

Leu Pro Xaa Tyr Xaa He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

Xaa Leu Val Lys Ala Xaa Ala Leu Asp Thr Lys Gin Xaa Asn Lys Glu 
165 170 175 

Val Gin Leu Arg Gly He Glu Xaa He Ala Gin Xaa Xaa Xaa Ser Asn 
180 185 190 

Asp Val Xaa Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 
155 200 205 

Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 
210 215 220 
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Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 
225 230 235 240 

Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 
245 250 255 

Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 
260 265 270 

Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Xaa Thr 
275 280 285 

Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 
290 295 300 

Asp Ser Xaa Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

Phe Ser Gin Ala Xaa Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 
325 330 335 

41^ Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 

^:-J 340 345 350 

Asp Tpr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 

ill 355 360 365 

Glu Xfa Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn 
mo 375 380 

Ala lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 

3 85 ^L,^ 3 90 3 95 400 

Tyr A|a Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 
4 05 410 415 

Thr Lfs Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Xaa 

\.^:- 420 425 430 

He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 
435 440 445 

Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 
450 455 460 

Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 475 480 

Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 
485 490 495 

Ala Gly Ala Ala Asp Xaa Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 
500 505 510 

Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 
515 520 525 

Glu Ser Ser Xaa Leu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr 
530 535 540 
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4ll 



Ala Thr Ala Gly Lys Pro Leu Lys lie Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 
565 570 575 

Val lie Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa 
580 585 590 

Xaa Pro Xaa Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 
595 600 605 

Phe He Asn Xaa Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 
610 615 620 

Tyr Asn Val Pro Val Gly Pro Gin Xaa Phe Ser Leu Ala He Val Asn 
625 630 635 640 

<210> 3 
<211> 1920 
<212?i^J DNA 
<213>;;P Bacillus sp. 



<220?^P 
<221> CDS 
<222:>:;;:f^ (1) . . (1920) 



<4 00O 3 

atg ^g^ aag aag aag gtg ttt tta tct gtt tta tea get gca gcg att 4 8 

Met Arg Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala He 
15 10 15 

ctg teg act gtt gca tta aac aat ecc teg get ggt gat gca agg act 96 
Leu Ser Thr Val Ala Leu Asn Asn Pro Ser Ala Gly Asp Ala Arg Thr 
20 25 30 

ttt gat ctg gat ttt aaa gga att eaa aca aca ace gat gtc agt ggt 144 
Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Val Ser Gly 
35 40 45 

ttc tec aaa cag cga eaa aca ggt gcg get gca ttt ctg gtg gag tct 192 
Phe Ser Lys Gin Arg Gin Thr Gly Ala Ala Ala Phe Leu Val Glu Ser 
50 55 60 

gaa aat gtg aaa ett ctt aaa gga ttg eta aag aaa ctt gaa aca gta 24 0 

3lu Asn Val Lys Leu Leu Lys Gly Leu Leu Lys Lys Leu Glu Thr Val 
65 70 75 80 

ccg gca aat aat aaa etc cat att gtc caa ttc aat ggc ccc att tta 288 
Pro Ala Asn Asn Lys Leu His He Val Gin Phe Asn Gly Pro He Leu 
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4^ 



85 90 95 

gaa gaa aca aaa cag aag eta gag aca act gga gca aag att etc gac 336 

Glu Glu Thr Lys Gin Lys Leu Glu Thr Thr Gly Ala Lys lie Leu Asp 
100 105 110 

tac ate cct gat tat gca tat att gtc gag tat gag ggg gat gtt cag 384 

Tyr lie Pro Asp Tyr Ala Tyr lie Val Glu Tyr Glu Gly Asp Val Gin 
115 120 125 

tea aaa gtc cgc tec att gaa cac gtg gaa tea gtg gag cca tac ttg 432 

Ser Lys Val Arg Ser lie Glu His Val Glu Ser Val Glu Pro Tyr Leu 
130 135 140 

ceg aaa tac aaa ata gat ecc cag ctt tte aca aaa ggc gca teg acg 480 

Pro Lys Tyr Lys lie Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Thr 
145 150 155 160 

ctg gtg aaa geg ttg gcg ctt gat acg aag cag aac aat aaa gaa gtg 528 

Leu Val Lys Ala Leu Ala Leu Asp Thr Lys Gin Asn Asn Lys Glu Val 
165 170 175 

caa dtia aga ggc ate gag gaa ate get cag tac gta gca age aat gac 576 

Gin L,0U Arg Gly lie Glu Glu lie Ala Gin Tyr Val Ala Ser Asn Asp 
■£ 180 185 190 

gtc GSEt tat att aeg gca aag cct gaa tat aag gtg atg aat gat gtg 624 

Val H^^s Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp Val 
tt! 195 200 205 

gee aga ggt att gtc aaa gcg gat gtg gca cag age age tac ggt ttg 672 

Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 
2ih 215 220 

tat ggfk caa ggc cag att gtc gca gtt gee gat act gga ttg gat aca 720 

Tyr Gly Gin Gly Gin lie Val Ala Val Ala Asp Thr Gly Leu Asp Thr 

225 -^^ 230 235 240 

gga aga aac gac agt teg atg cat gaa gee tte cgc ggt aaa ata aca 768 

Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys lie Thr 
245 250 255 

gca eta tat gca ctg ggt egg acg aat aat gcg aat gat acg aac ggt 816 

Kla. Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 
260 265 270 

=at ggt ace eat gtg gca ggt teg gta tta gga aat ggc gca acg aat 864 

-lis Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ala Thr Asn 
275 280 285 

aaa gga atg gca cct caa geg aat ctg gtt ttt caa tec ate atg gat 912 

jys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser lie Met Asp 
290 295 300 

age agt ggt ggg ctt gga ggc ttg cct tec aat ctg caa ace tta tte 960 

5er Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu Phe 
i05 310 315 320 

igc caa gca tte agt gca ggt gee aga att cat aca aac tee tgg ggg 1008 



-24- 



4P 



Ser Gin Ala Phe Ser Ala Gly Ala Arg He His Thr Asn Ser Trp Gly 
325 330 335 

gca gcg gtg aat ggg gcc tac acg aca gat tec aga aat gtg gat gac 
Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 
340 345 350 

tat gta agg aaa aat gat atg acg att ctt ttc gcg get ggg aat gaa 
Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn Glu 
355 360 365 

agg ccg aac ggc ggt acc ate agt gca cct ggt acg get aaa aac gcc 
Arg Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn Ala 
370 375 380 

ata aca gtc ggc gca acc gaa aac ctg cgt cca age ttc ggt tee tat 
He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 

390 395 400 

gca gat aat att aac eac gtt gca cag ttc tct tec cgt ggc ceg aca 
Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 

410 415 

aaa gft ggg cga ate aag ect gat gte atg gcg cea ggg aca tac att 
Lys Aip Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Tyr He 

rif 420 425 430 

tta tja gca aga tct tct ett gca ccc gat tec tec ttc tgg gcg aat 
Leu S|r Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

440 445 

cat gac age aaa tat gcc tat atg ggt gga acg tec atg gca aca ceg 

His Adp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr Pro 
4;fO 455 460 

gtt gcg ggg aat gtt gca cag etc cgt gag cat ttt gtg aaa aat 

Yi^fl- Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys Asn 
470 475 480 

aga gga ate act cct aag cct tee eta ttg aaa gca get ttg att gca 
Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He Ala 
485 490 495 

ggt get get gat gtt gga ttg ggt tat ceg aac gga aac caa gga tgg 
Gly Ala Ala Asp Val Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 
500 505 510 

ggc cga gtg ace ctg gat aaa teg ttg aac gtt gee tat gtg aac gaa 
Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 
515 520 525 

tee agt gee eta tea act age caa aaa gcg aca tat ace ttt act gca 
Ser Ser Ala Leu Ser Thr Ser Gin Lys Ala Thr Tyr Thr Phe Thr Ala 
530 535 540 

acg gcg ggc aag cca ttg aaa ate tee ctg gta tgg teg gat gee cct 
rhr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala Pro 

550 555 560 
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gca age act act get tct gta acc ctg gtc aat gat ttg gat ttg gtc 172 8 

Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 
565 570 575 

att aca gca cca aac gga aca aga tat gtc ggg aat gac ttc tea gca 1776 
He Thr Ala Pro Asn Gly Thr Arg Tyr Val Gly Asn Asp Phe Ser Ala 
580 585 590 

cca ttt gac aat aac tgg gat ggc cgc aat aac gta gaa aat gta ttt 1824 
Pro Phe Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 
595 600 605 

att aat teg cec caa agt gga aca tat acc att gag gtg caa gca tat 1872 
He Asn Ser Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 
610 615 620 

aat gtg ccg gtt gga cca caa aac ttc teg ttg gca att gtg aac taa 1920 
Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala He Val Asn 
625 630 635 

<210> 4 

<211>r| 639 

<212^y; PRT 

<2 13 :>^p; Bacillus sp. 



<4 00>'^ 4 



Met A% Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala He 

1 C3 5 10 15 

Ser Thr Val Ala Leu Asn Asn Pro Ser Ala Gly Asp Ala Arg Thr 
20 25 30 

Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Val Ser Gly 
35 40 45 



Phe Ser Lys Gin Arg Gin Thr Gly Ala Ala Ala Phe Leu Val Glu Ser 
50 55 60 



Glu Asn Val Lys Leu Leu Lys Gly Leu Leu Lys Lys Leu Glu Thr Val 

70 75 80 

Pro Ala Asn Asn Lys Leu His He Val Gin Phe Asn Gly Pro He Leu 
85 90 95 

31u Glu Thr Lys Gin Lys Leu Glu Thr Thr Gly Ala Lys He Leu Asp 
100 105 110 
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€1 



Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val Gin 
115 120 125 



Ser Lys Val Arg Ser He Glu His Val Glu Ser Val Glu Pro Tyr Leu 
130 135 140 



Pro Lys Tyr Lys He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Thr 
145 150 155 160 



Leu Val Lys Ala Leu Ala Leu Asp Thr Lys Gin Asn Asn Lys Glu Val 
165 170 175 

Gin Leu Arg Gly He Glu Glu He Ala Gin Tyr Val Ala Ser Asn Asp 
180 185 190 

Val His Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp Val 
Q 1^5 200 205 

Ala ^g Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 
^0 215 220 



Tyr my Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp Thr 
225 T= 230 235 240 



Gly Afg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He Thr 
O 245 250 255 

Ala $i|u Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 
260 265 270 

His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ala Thr Asn 
275 280 285 

Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met Asp 
290 295 300 



Ser Ser Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu Phe 
305 310 315 320 

Ser Gin Ala Phe Ser Ala Gly Ala Arg He His Thr Asn Ser Trp Gly 
325 330 335 

Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 
340 345 350 
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Tyr Val Arg Lys Asn Asp Met Thr He l.eu Phe Ala Ala Gly Asn Glu 
355 360 365 



Arg Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn Ala 
370 375 380 



He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 
385 390 395 400 

Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 
405 410 415 



Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Tyr He 
420 425 430 



Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 
^3 435 440 445 

His A^gp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr Pro 

455 460 

He V^l Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys Asn 
465 470 475 480 

Arg G% He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He Ala 
485 490 495 

Asp Val Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 
500 505 510 

Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 
515 520 525 



Ser Ser Ala Leu Ser Thr Ser Gin Lys Ala Thr Tyr Thr Phe Thr Ala 
530 535 540 

Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

^^la Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 
565 570 575 

He Thr Ala Pro Asn Gly Thr Arg Tyr Val Gly Asn Asp Phe Ser Ala 
580 585 590 
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€11 



Pro Phe Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 
595 600 605 



lie Asn Ser Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 
610 615 620 



Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala He Val Asn 
625 630 635 



<210> 5 

<211> 1923 

<212> DNA 

<213> Bacillus sp. 

<220:?>§: 

<221^|| CDS 

<222ft^: (1) . . (1923) 



<400> 5 

atg ^:Sa aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 
Met Jtm Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

^ i:3: 5 10 15 

att teg act gtt gcg tta agt aat cca tct gca ggt ggt gca agg 

^f^ Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 
20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 
Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 
35 40 45 



48 



96 



144 



ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 
Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 
50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 24 0 

Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 

70 75 80 

gtc ccg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 288 
Val Pro Ala Asn Asn Lys Leu His He He Gin Phe Asn Gly Pro He 
85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 
Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 
100 105 110 

-29- 



in 



gac tac ata cct gat tat get tac att gtc gag tat gag ggc gat gtt 
Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 
115 120 125 

aag tea gca aca age acc att gag cac gtg gaa tec gtg gag cct tat 
Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 
130 135 140 

ttg ecg ata tae aga ata gat eec eag ctt tte aea aaa ggg gca tea 
Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 

150 155 160 

gag ctt gta aaa gca gtg gcg ctt gat aea aag eag aaa aat aaa gag 
Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 

gtg caa tta aga ggc ate gaa caa ate gca caa tte gca ata age aat 
Val Gin Leu Arg Gly He Glu Gin He Ala Gin Phe Ala He Ser Asn 
180 185 190 

gat gtg eta tat att aeg gca aag cct gag tat aag gtg atg aat gat 
Asp Val Leu Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 
O 200 205 

gtt ^g egt gga att gtc aaa gcg gat gtg get eag age age tac ggg 
Val ^a Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 

215 220 

ttg tit gga caa gga eag ate gta gcg gtt gee gat aca ggg ctt gat 
Leu T^ Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 

225 ^^i- 230 235 240 

aca §gt cge aat gac agt teg atg eat gaa gee tte egc ggg aaa att 
Thr G|y Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 
□ 245 250 255 

act SQa tta tat gca ttg gga egg aeg aat aat gee aat gat aeg aat 
■^^^ ^ '^y^ Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

260 265 270 

ggt cat ggt aeg cat gtg get ggc tec gta tta gga aac ggc tec act 
Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 
275 280 285 

aat aaa gga atg gcg cct cag gcg aat eta gtc tte caa tct ate atg 
Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 
290 295 300 

gat age ggt ggg gga ctt gga gga eta cct teg aat etg caa ace tta 
Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 

310 315 320 

tte age caa gca tac agt get ggt gcc aga att eat aea aac tec tgg 
Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 
325 330 335 

gga gca gca gtg aat ggg get tae aca aea gat tec aga aat gtg gat 
Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 
340 345 350 
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in 



gac tat gtg cgc aaa aat gat atg acg ate ctt ttc get gcc ggg aat 
Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 
355 360 365 

gaa gga ccg aac ggc gga acc ate agt gca cca ggc aca get aaa aat 
Glu Gly Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn 
370 375 380 

gca ata aca gte gga get acg gaa aac etc cgc cca age ttt ggg tct 
Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

tat gcg gac aat ate aac cat gtg gca cag ttc tct tea egt gga ccg 
Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 
405 410 415 

aca aag gat gga egg ate aaa ccg gat gtc atg gca ccg gga acg ttc 
Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 
. 420 425 430 

ata eta tea gca aga tct tct ctt gca ccg gat tec tec ttc tgg gcg 
■^^^ Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 

^3 435 440 445 

aac dkt gac agt aaa tat gca tac atg ggt gga acg tec atg get aca 
Asn ms Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 
^50 455 460 

ccg Mc gtt get gga aac gtg gca cag ctt egt gag eat ttt gtg aaa 

Pro I;Je Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 J- 470 475 

aac ^a ggc ate aca cca aag cct tct eta tta aaa gcg gca ctg att 

Asn ^g Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 

^3 485 490 495 

gcc ggt gca get gac ate ggc ctt ggc tac ccg aac ggt aac caa gga 
fTy Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 
500 505 510 

tgg gga cga gtg aca ttg gat aaa tec ctg aac gtt gcc tat gtg aac 
Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 
515 520 525 

gag tec agt tct eta tec ace age caa aaa gcg acg tac teg ttt act 
Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 
530 535 540 

get act gcc ggc aag cct ttg aaa ate tec ctg gta tgg tct gat gcc 
Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 

550 555 560 

cct gcg age aca act get tee gta acg ctt gtc aat gat ctg gac ctt 
Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 
565 570 575 

gtc att ace get cca aat ggc aca cag tat gta gga aat gac ttt act 
Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 
580 585 590 



-31- 



teg cca tac aat gat aac tgg gat ggc cgc aat aac gta gaa aat gta 1824 
Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 
595 600 605 

ttt att aat gca cca caa age ggg acg tat aca att gag gta cag get 1872 
Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 
610 615 620 



tat aac gta ccg gtt gga cca cag acc tte teg ttg gca att gtg aat 
Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala He Val Asn 

630 635 640 



taa 

<210> 6 

<211> 640 

<212> PRT 

<213> Bacillus sp. 

<400:>;:t 6 



Met At^ Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

He h&u Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 

O 2 0 2 5 3 0 

Asn Eflp^ Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 
S 3 5 4 0 4 5 

Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 
50 55 60 

Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 

70 75 80 

Val Pro Ala Asn Asn Lys Leu His He He Gin Phe Asn Gly Pro He 
85 90 95 

Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 
100 105 3^3_0 

^sp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 
115 120 125 
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1920 



1923 



Lys Ser Ala Thr Ser Thr lie Glu His Val Glu Ser Val Glu Pro Tyr 
130 135 140 



Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 



Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 

Val Gin Leu Arg Gly He Glu Gin He Ala Gin Phe Ala He Ser Asn 
180 185 190 



Asp Val Leu Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 
195 200 205 



Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 
210 215 220 



Leu T|r Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 

225 ;^:y. 230 235 240 

Thr Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 

"Jl 245 250 255 

Thr Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

m 260 265 270 

Gly Mb Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 

IT 275 280 285 



Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 
290 295 300 

Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 
325 330 335 

Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 
340 345 350 



^^sp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 
355 360 365 
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Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn 
370 375 380 



Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 



Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 
405 410 415 



Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 
420 425 430 



He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 
435 440 445 



Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 
450 455 460 



Pro IJe Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 r[| 470 475 480 



Asn iVfe Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 

^'LJ 485 490 495 



Ala GiUy Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 
M 500 505 510 



Trp <i% Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

i'l 515 520 525 



Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 
530 535 540 



Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 



Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 
565 570 575 



Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 
580 585 590 



Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 
595 600 605 



-34- 



Phe lie Asn Ala Pro Gin Ser Gly Thr Tyr Thr lie Glu Val Gin Ala 
610 615 620 



Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala lie Val Asn 
625 630 635 640 



<210> 7 

<211> 1923 

<212> DNA 

<213> Bacillus sp. 

<220> 

<221> CDS 

<222=^:;:3 (1) . . (1923) 



<400Q 7 

atg agp aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 4 8 

Met A|p Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

1 5 10 15 

att t:ts teg aet gtt gcg tta agt aat cca tct gca ggt ggt gca agg 96 

lie ifeti Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 

ffl 2 0 25 3 0 

aat ti,t|t gat etg gat ttc aaa gga att cag aca aca aet gat get aaa 144 

Asn E^He Asp Leu Asp Phe Lys Gly lie Gin Thr Thr Thr Asp Ala Lys 

35 4 0 45 

ggt ttc tec aag cag ggg eag act ggt get get get ttt etg gtg gaa 192 

Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 24 0 

Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 

65 70 75 80 

gte ccg gea aat aat aaa etc eat att ate eaa ttc aat gga cca att 288 

Val Pro Ala Asn Asn Lys Leu His lie lie Gin Phe Asn Gly Pro He 

85 90 95 

tta gaa gaa aca aaa eag cag etg gaa aaa aca ggg gea aag att etc 336 

Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 
100 105 110 

gac tae ata eet gat tat get tac att gtc gag tat gag ggc gat gtt 384 

Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 

115 120 125 
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aag tea gca aca age acc att gag cac gtg gaa tec gtg gag cct tat 432 
Lys Ser Ala Thr Ser Thr lie Glu His Val Glu Ser Val Glu Pro Tyr 
130 135 140 

ttg ccg ata tac aga ata gat ccc cag ctt ttc aca aaa ggg gca tea 480 
Leu Pro lie Tyr Arg lie Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

gag ctt gta aaa gca gtg gcg ctt gat aca aag cag aaa aat aaa gag 528 
Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 

gtg caa tta aga ggc ate gaa eaa ate gca caa ttc gca ata age aat 576 
Val Gin Leu Arg Gly He Glu Gin He Ala Gin Phe Ala He Ser Asn 
180 185 190 

gat gtg eta tat att acg gca aag cct gag tat aag gtg atg aat gat 624 
Asp Val Leu Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 
195 200 205 

gtt gcg cgt gga att gtc aaa gcg gat gtg get cag age age tac ggg 672 
Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 
2iB) 215 220 

ttg t.^t gga caa gga cag ate gta gcg gtt gee gat aca ggg ctt gat 72 0 

Leu Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 

225 r§ 230 235 240 

aca gg| cgc aat gac agt teg atg eat gaa gcc ttc cgc ggg aaa att 768 
Thr Giy Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 
245 250 255 

act ^G,k tta tat gca ttg gga egg acg aat aat gee aat gat acg aat 816 
Thr Aj^ Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 
□ 260 265 270 

ggt qa|: ggt acg eat gtg get ggc tec gta tta gga aac ggc tec act 864 
Gly iffk Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 
" 275 280 285 

aat aaa gga atg gcg cct cag gcg aat eta gtc ttc eaa tet ate atg 912 
Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 
290 295 300 

gat age ggt ggg gga ctt gga gga eta cct teg aat ctg caa acc tta 960 
Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

ttc age caa gca tac agt get ggt gcc aga att cat aca aac tec tgg 1008 
Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 
325 330 335 

gga gca gca gtg aat ggg get tac aca aca gat tec aga aat gtg gat 1056 
Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 
340 345 350 

gac tat gtg cgc aaa aat gat atg acg ate ctt ttc get gcc ggg aat 1104 
Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 
355 360 365 
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gaa gga ccg aac ggc gga acc ate agt gca cca ggc aca get aaa aat 
Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn 
370 375 380 

gca ata aca gtc gga get acg gaa aac etc cgc eca age ttt ggg tct 
Ala lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

tat gcg gac aat ate aac cat gtg gca cag ttc tct tea cgt gga ccg 
Tyr Ala Asp Asn lie Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 
405 410 415 

aca aag gat gga egg ate aaa ccg gat gtc atg gca ccg gga acg ttc 
Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 
420 425 430 

ata eta tea gca aga tct tct ctt gca ccg gat tec tec ttc tgg gcg 
He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 
435 440 445 

aac cat gac agt aaa tat gca tac atg ggt gga acg tec atg get aca 
Asn Hlis Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 
4go 455 460 

ccg aipc gtt get gga aac gtg gca cag ett cgt gag cat ttt gtg aaa 
Pro tife Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 if; 470 475 480 

aac 4|a ggc ate aca cca aag cct tct eta tta aaa gcg gca ctg att 
Asn -tog Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 
485 490 495 

gee ggt gca get gac ate ggc ett ggc tac ccg aac ggt aac caa gga 
Ala dly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 
500 505 510 

tgg #ia ega gtg aca ttg gat aaa tec ctg aac gtt gee tat gtg aac 
Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 
515 520 525 

gag tec agt tct eta tec acc age caa aaa gcg acg tac teg ttt act 
Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 
530 535 540 

get act gee ggc aag cct ttg aaa ate tec ctg gta tgg tct gat gee 
Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

cct gcg age aca act get tec gta acg ctt gtc aat gat ctg gac ctt 
Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 
565 570 575 

gtc att acc get cca aat ggc aca cag tat gta gga aat gac ttt act 
Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 
580 585 590 

teg cca tac aat gat aac tgg gat ggc cgc aat aac gta gaa aat gta 
Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 
595 600 605 
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:tt att aat gca cca caa age ggg acg tat aca att gaa gta cag get 1872 

^he He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 
610 615 620 

:at aac gta ccg gtt gga eca eag aac tte teg ttg gca att gtg aat 192 0 

Tyr Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala He Val Asn 
525 630 635 640 

taa 1923 



<210> 8 

<211> 640 

<212> PRT 

<213> Bacillus sp. 

<400>!3 8 

Met A(Jg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 
1 5 10 15 



He ifu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 
20 25 30 



Asn Pfee Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 
X 35 40 45 



Gly ;P^^ie Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 
Eh 55 60 



Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 75 80 



Val Pro Ala Asn Asn Lys Leu His He He Gin Phe Asn Gly Pro He 
85 90 95 



Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 
100 105 110 



Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 
115 120 125 



Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 
130 135 140 
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Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 



Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 



Val Gin Leu Arg Gly He Glu Gin He Ala Gin Phe Ala He Ser Asn 
180 185 190 



Asp Val Leu Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 
195 200 205 



Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 
210 215 220 



Leu ...Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 
225 f 230 235 240 



ThrliGly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 
2 245 250 255 



ThrpAla Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 
" 260 265 270 



Gly5:fHis Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 
275 280 285 



AsfeLys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 
290 295 300 



Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 



Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 
325 330 335 



Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 
340 345 350 



Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 
355 360 365 



Glu Gly Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn 
370 375 380 
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Ala lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 



Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 
405 410 415 



Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 
420 425 430 



He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 
435 440 445 



Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 
450 455 460 



Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 475 480 

Asn Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 

LS 485 490 495 



Ala ^y Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 

;:p 500 505 510 



Trp QJy Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 
515 520 525 



Glu ;s|r Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 
^i^3 0 535 54 0 



Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 



Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 
565 570 575 



Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 
580 585 590 



Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 
595 600 605 



Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 
610 615 620 
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Tyr Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala lie Val Asn 
^25 630 635 640 



<210> 9 

<211> 20 

<212> PRT 

<213> Bacillus sp. 

<400> 9 

Asn Asp Val Ala Arg His He Val Lys Ala Asp Val Ala Gin Ser Ser 
^5 10 15 

Tyr Gly Leu Tyr 
20 

<210O 10 

<211>i 14 

<212:f;^ PRT 

<213>™ Bacillus sp. 

<4 00i^;f 10 

Gly £le Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 

<210:?|^I. 11 

<211> 13 

<212> PRT 

<213> Bacillus sp. 

<400> 11 

He Lys Pro Asp Val Met Ala Pro Gly Thr Tyr He Leu 
15 10 

<210> 12 

<211> 20 

<212> PRT 

<213> Bacillus sp. 
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<400> 12 

Asn Ala lie Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly 
15 10 15 

Ser Tyr Ala Asp 
20 

<210> 13 

<211> 16 

<212> PRT 

<213> Bacillus sp. 



<400> 13 

Lys Ai^ Asp Met Val lie Leu Phe Ala Ala Gly Asn Glu Gly Pro Asn 
^ 5 10 15 

<210> U 14 

<211:>||.:24 
<212>'f^ DNA 

< 2 1 3 > Art i f i c i a I /Unknown 



<22 0>;,y^ 

<221>i^;jL Tnisc__f eature 
<222> {)..() 

<223> Description of Artificial Sequence: primer 



c220> 

= 221> Tnisc_f eature 

=:222> (6) . . (6) 

=223> n is a, g, c or t 
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fll> 



<220> 

< 2 2 1 > mi s c_f ea t ur e 

<222> (12) . , (12) 

<223> n is a, g, c or t 



<220> 

<221> raisc_feature 

<222> (18) . . (18) 

<223> n is a, g, c or t 

<22 0>,Ci 

< 2 2 1 >|;5 mi s c_f ea tur e 
<222>J (21) . . (21) 
<223>^^'' n is a, g, c or t 

<400^3:14 

athgt^^arg cngaygtngc near 

<210> 15 

c211> 23 

c212> DNA 

c213> Artificial /Unknown 
=220> 

=221> misc__f eature 

= 222> (),.() 

=223 > Description of Artificial Sequence: primer 
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<220> 

<221> misc_feature 

<222> (9) . . (9) 

<223> n is a, g, c or t 



<220> 

<221> misc_f eature 

<222> (15).. (15) 

<223> n is a, g, c or t 

m 

<220>f^ 

<221>: 1^.^ mis Cofeature 
<222>+" (21) . . (21) 
<223>On is a, g, c or t 

o 
a 

<400>^ 15 

tadttyggnc trcantaccg ngg 

<:210> 16 

<211> 23 

<212> DNA 

<213> Artif icial/Unknovm 



=:220> 

c221> misc_f eature 
=222> ()..() 

t223> Description of Artificial Sequence: primer 
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<220> 

<221> misc_f eature 

<222> (9),, (9) 

<223> n is a, g, c or t 



<220> 

< 2 2 1 > mis c_f ea t ur e 
<222> (15),. (15) 
<223>'^^ n is a, g, c or t 

m 

Q: 

.El 

<221>; misc_feature 
<222^::T (21) . . (21) 

mi 

<223 5^.=J n is a, g, c or t 

i:3: 



<400> 16 

athaarccng aygtnatggc ncc 



<210> 17 

<211> 24 

<212> DNA 

<213> Artificial/Unknown 
<220> 

<221> misc_f eature 

<222> (),.() 




<223> Description of Artificial Sequence: primer 
<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n is a, g, c or t 



<221> misc_feature 

a 

<222>. - (12) . . (12) 
<223>::;r,n is a, g, c or t 

<220>: = 

< 2 2 1 > r mi s c_f ea t ur e 
<222>H (15) . . (15) 



j>0:n i 



s a, g, c or t 



<220> 

<221> misc_feature 

<222> (18) . . (18) 

<223> n is a, g, c or t 



<220> 

<221> misc_feature 
<222> (21) . . (21) 
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=223> n is a, g, c or t 
c220> 

=:221> misc_feature 

c222> (24) . . (24) 

c223> n is a, g, c or t 

c400> 17 

ttrcgntadt gncanccncg ntgn 

c210>^ Jl8 
<211>^jff23 
«c212>^'3^NA 

<:213>LflArtif icial/Unknown 

c:220>"i: 

< 2 2 1 > ini sc_f eature 
<222>a () . . 0 

<223> Description of Artificial Sequence: primer 
<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n is a, g, c or t 



<220> 
<221> 



misc feature 
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ii 



<222> (9) . . (9) 

<223> n is a, g, c or t 

<220> 

<221> misc_f eature 

<222> (12) . . (12) 

<223> n is a, g, c or t 

<220> 

<221>irl mi sc_f eature 
<222:^:i={; (15) , . (15) 
<223:^S n is a, g, c or t 



<22o^;;;5l 

<221:ii='=^; mi sc_f eature 

<2220 (18) . . (18) 

<223> n is a, g, c or t 

<400> 18 

athacngtng gngcnacnga raa 

<210> 19 
<211> 23 
<212> DNA 

<213> Artificial/Unknown 
<220> 
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< 2 2 1 > mi sc_f eature 
<222> ()..{) 

<223> Description of Artificial Sequence: primer 



<220> 

<221> misc_f eature 

<222> (12) . . (12) 

<223> n is a, c or t 



<220>Q; 

<221>^: mi sc_f eature 
<222i'S:: (18) . . (18) 
<223:>y nisa, g, cort 



<400xl 19 

ttrctStacc antadranaa rcg 

<210> 20 

<211> 23 

<212> DNA 

<213> Artificial /Unknown 
<220> 

<221> misc__f eature 

<222> {)..{) 

<223> Description of Artificial Sequence: primer 
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0 



niisc_f eature 
(12) , . (12) 
n is a, g, c or t 



mi sc_f eature 
(18) , . (18) 
n is a, g, c or t 

20 

aayg^^atgg tnatgytntt ygc 

<2l0^fl: 21 

<2l£> 21 

<2liK DNA 

<213r^; Artificial/Unknown 
<220> 

<221> mi sc_f eature 

<222> ()..() 

<223> Description of Artificial Sequence: primer 

<400> 21 

tcggcaactg cgacaatctg g 

<210> 22 
<211> 21 
<212> DNA 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 
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HI 



<213> Artificial /Unknown 
<220> 

<221> misc_feature 

<222> ()..() 

<223> Description of Artificial Sequence: primer 

<400> 22 

tctggaatct gtcgtgtagg c 

23 
20 
DNA 

Artificial /Unknown 



misc_f eature 
{)..() 

Description of Artificial Sequence: primer 
<400> 23 

aacggcggta ccatcagtgc 

<210> 24 

<211> 21 

<212> DNA 

<213> Artificial /Unknown 
<220> 

=221> misc feature 



<210> 

<212;:S^ 
<2133 



<22 0^> 

<22Sl 
<22:^i^- 
<2233' 
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<222> ()..() 

<223> Description of Artificial Sequence: primer 



<400> 24 

ggaggcttgc cttccaatct g 
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SEQUENCE LISTING 

<110> KAO CORPORATION 

<120> Alkaline Protease 

<130> FP-KS-0498 

<150> JP 09-274570 
<151>' 1997-10-07 

<160> 5 

<210> 1 

<211> -639 

<212> PRT 

<213> Bax:illvis sp. 

<220> 

<221> misc feature 

<222> 23, 29, 32, 46, 47, 53, 70, 74, 89. 102, 105, 128. 130, 131, 132. 133, 146. 

148. 160. 165. 172. 183. 187. 188, 189. 194, 286. 306. 324, 369. 431. 501, 

531,541,584, 591,592, 594,595,596, 611. 632 
<223> Xaa=arbitraty amino acid 

<400> 



1/23 




Met Arg Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala lie 

15 10 15 

Leu Ser Thr Val Ala Leu Xaa Asn Pro Ser Ala Gly Xaa Ala Arg Xaa 

20 25 30 

Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Xaa Xaa Gly 

35 40 45 

Phe Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Val Glu Ser 

50 55 60 

Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr Val 
65 70 75 80 

Pro Ala Asn Asn Lys Leu His He Xaa Gin Phe Asn Gly Pro lie Leu 

85 90 95 

Glu Glu Thr Lys Gin Xaa Leu Glu Xaa Thr Gly Ala Lys He Leu Asp 

100 105 110 

Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val Xaa 

115 120 125 

Ser Xaa Xaa Xaa Xaa He Glu His Val Glu Ser Val Glu Pro Tyr Leu 

130 135 140 

Pro Xaa Tyr Xaa He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Xaa 
145 150 155 160 

Leu Val Lys Ala Xaa Ala Leu Asp Thr Lys Gin Xaa Asn Lys Glu Val 



Gin Leu Arg Gly He Glu Xaa He Ala Gin Xaa Xaa Xaa Ser Asn Asp 

180 185 190 

Val Xaa Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp Val 



165 



170 



175 



195 



200 



205 
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Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 

210 215 220 

Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp Thr 
225 230 235 240 

Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He Thr 

245 250 255 

Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 

260 265 270 

His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Xaa Thr Asn 

275 280 285 

Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He tfiet Asp 

290 295 300 

Ser Xaa Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu Phe 
305 310 315 320 

Ser Gin Ala Xaa Ser Ala Gly Ala Arg He His Thr Asn Ser Trp Gly 

325 330 335 

Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp Asp 

340 345 350 

Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn Glu 

355 360 365 

Xaa Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn Ala 

370 375 380 

He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser Tyr 
385 390 395 400 

Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro Thr 



405 



410 
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Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Xaa lie 

420 425 430 

Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

435 440 445 

His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr Pro 

450 455 460 

lie Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys Asn 
465 470 475 480 

Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He Ala 

485 490 495 

Gly Ala Ala Asp Xaa Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 

500 505 - 510 

Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 

515 520 525 

Ser Ser Xaa Leu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr Ala 

530 535 540 

Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 

565 570 575 

He Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa Xaa 

580 585 590 

Pro Xaa Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val Phe 

595 600 605 

He Asn Xaa Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 
610 615 620 

4/23 




1% 



Asn Val Pro Val Gly Pro Gin Xaa Phe Ser Leu Ala [le Val Asn 

625 630 635 

<210> 2 

<21I> 640 

<212> PRT 

<213> Bacillus sp. 



<220> 

<221> misc feature 

<222> 3. 24, 30, 33, 47. 43, 54, 71, 75, 90, 103, 106. 129, 131, 132, 133, 134, 147, 
149. 161, 166, 173, 184, 188, 189, 190. 195. 287, 307. 325, 370, 432, 502, 
532, 542. 585. 592. 593. 595. 596, 597. 612, 633 

<223> Xaa=arbitrary amino acid 

<400> 

Met Arg Xaa Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

15 10 15 

He Leu Ser Thr Val Ala Leu Xaa Asn Pro Ser Ala Gly Xaa Ala Arg 

20 25 30 

Xaa Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Xaa Xaa 

35 40 45 

Gly Phe Ser Lys Gin Xaa Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

Ser Glu Asn Val Lys Leu Xaa Lys Gly Leu Xaa Lys Lys Leu Glu Thr 
65 70 75 80 

Val Pro Ala Asn Asn Lys Leu His He Xaa Gin Phe Asn Gly Pro He 
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% 



85 90 95 

Leu Clu Glu Thr Lys Gin Xaa Leu GIu Xaa Thr Gly Ala Lys He Leu 

100 105 110 

Asp Tyr He Pro Asp Tyr Ala Tyr He Vai Glu Tyr Glu Gly Asp Val 

115 120 125 

Xaa Ser Xaa Xaa Xaa Xaa lie Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

Leu Pro Xaa Tyr Xaa lie Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

Xaa Leu Val Lys Ala Xaa Ala Leu Asp Thr Lys Gin Xaa Asn Lys Glu 

165 170 • 175 

Val Gin Leu Arg Gly He Glu Xaa He Ala Gin Xaa Xaa Xaa Ser Asn 

180 185 190 

Asp Val Xaa Tyr He Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 

195 200 205 

Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 

210 215 220 

Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 
225 230 235 240 

Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys He 

245 250 255 

Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

260 265 270 

Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Xaa Thr 

275 280 285 

Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser He Met 
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290 



295 



300 



Asp Ser Xaa Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
305 310 315 320 

Phe Ser Gin Ala Xaa Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 

325 330 335 

Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 

340 345 350 

Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 

355 360 365 

Glu Xaa Pro Asn Gly Gly Thr He Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 • 

Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

Thr Lys Asp Gly Arg lie Lys Pro Asp Val Met Ala Pro Gly Thr Xaa 

420 425 430 

He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 

435 440 445 

Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 

450 455 460 

Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 475 480 

Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu He 

485 490 495 

Ala Gly Ala Ala. Asp Xaa Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 
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500 505 510 

Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

Glu Ser Ser Xaa Leu Ser Thr Ser Gin Lys Ala Thr Tyr Xaa Phe Thr 

530 535 540 

Ala Thr Ala Gly Lys Pro Leu Lys [le Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 

565 570 575 

Val He Thr Ala Pro Asn Gly Thr Xaa Tyr Val Gly Asn Asp Phe Xaa 

580 585 - 590 

Xaa Pro Xaa Xaa Xaa Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 

595 600 605 

Phe He Asn Xaa Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 

610 615 620 

Tyr Asn Val Pro Val Gly Pro Gin Xaa Phe Ser Leu Ala He Val Asn 
625 630 635 640 

<210> 3 

<2H> 1920 

<2i2> DNA 

<213> BacilliLS sp. 

<400> 

atg aga aag aag aag gtg ttt tta tct gtt tta tea get gca gcg att 48 
Met Arg Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala He 
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% 

15 10 15 

ctg teg act gtt gca tta aac aat ccc teg get ggt gat gca agg act 96 

Leu Ser Thr Val Ala Leu Asn Asn Pro Ser Ala Gly Asp Ala Arg Thr 

20 25 30 

ttt gat ctg gat ttt aaa gga att caa aca aca acc gat gtc agt ggt 144 
Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Val Ser Gly 

35 40 45 

ttc tec aaa cag cga caa aca ggt gcg get gca ttt ctg gtg gag tct 192 
Phe Ser Lys Gin Arg Gin Thr Gly Ala Ala Ala Phe Leu Val Glu Ser 

50 55 60 

gaa aat gtg aaa ctt ctt aaa gga ttg eta aag aaa ctt gaa aca gta 240 
Glu Asn Val Lys Leu Leu Lys Gly Leu Leu Lys Lys Leu Glu Thr Val 
65 70 75 80 

ccg gca aat aat aaa etc cat att gtc caa ttc aat ggc ccc att tta 288 
Pro Ala Asn Asn Lys Leu His He Val Gin Phe Asn Gly Pro He Leu 

85 90 95 

gaa gaa aca aaa cag aag eta gag aca act gga gca aag att etc gac 336 
Glu Glu Thr Lys Gin Lys Leu Glu Thr Thr Gly Ala Lys He Leu Asp 

100 105 110 

tac ate cct gat tat gca tat att gtc gag tat gag ggg gat gtt cag 384 
Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val Gin 

115 120 125 

tea aaa gtc cgc tec att gaa cac gtg gaa tea gtg gag cca tac ttg 432 
Ser Lys Val Arg Ser He Glu His Val Glu Ser Val Glu Pro Tyr Leu 

130 135 140 

ccg aaa tac aaa ata gat ccc cag ctt ttc aca aaa ggc gca teg acg 480 
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Pro Lys Tyr Lys He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser Thr 

145 150 155 - 160 

ctg gtg aaa gcg ttg gcg ctt gat acg aag cag aac aat aaa gaa gtg 528 

Leu Val Lys Ala Leu Ala Leu Asp Thr Lys Gin Aso Asn Lys Glu Val 

165 170 175 

caa tta aga ggc ate gag gaa ate get cag tac gta gca age aat gac 576 

Gin Leu Arg Gly lie Glu Glu lie Ala Gin Tyr Val Ala Ser Asn Asp 

180 185 190 

gtc cat tat att acg gca aag cct gaa tat aag gtg atg aat gat gtg 624 

Val His Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp Val 

195 200 205 

gee aga ggt att gtc aaa gcg gat gtg gca cag age age tac ggt ttg 672 

Ala Arg Gly lie Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly Leu 

210 215 220 

tat gga eaa ggc cag att gtc gca gtt gcc gat act gga ttg gat aca 720 

Tyr Gly Gin Gly Gin lie Val Ala Val Ala Asp Thr Gly Leu Asp Thr 

225 230 235 240 

gga aga aac gac agt teg atg cat gaa gcc ttc cgc ggt aaa ata aca 768 
Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys lie Thr 

245 250 255 

gca eta tat gca ctg ggt egg acg aat aat gcg aat gat acg aac ggt 816 

Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn Gly 

260 265 270 

cat ggt acc cat gtg gca ggt teg gta tta gga aat ggc gea aeg aat 864 

His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ala Thr Asn 
275 280 285 
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4^ 



aaa gga 
Lys Gly 
290 
age agt 
Ser Ser 
305 

age caa 
Ser Gin 

gca gcg 
Ala Ala 

tat gta 
Tyr Val 

agg ccg 
Arg Pro 
370 
ata aca 
He Thr 
385 

gca gat 
Ala Asp 

aaa gat 
Lys Asp 



atg gca cct 
Met Ala Pro 

ggt ggg ctt 
Gly Gly Leu 

gca ttc agt 
Ala Phe Ser 
325 

gtg aat ggg 
Val Asn Gly 

340 
agg aaa aat 
Arg Lys Asn 
355 

aac ggc ggt 
Asn Gly Gly 

gtc ggc gca 
Val Gly Ala 

aat att aac 
Asn lie Asn 
405 

ggg Gga ate 
Gly Arg tie 



caa gcg aat 
Gin Ala Asn 

295 
gga ggc ttg 
Gly Gly Leu 
310 

gca ggt gcc 
Ala Gly Ala 

gcc tac acg 
Ala Tyr Thr 

gat atg acg 
Asp Met Thr 
360 

ace ate agt 
Thr lie Ser 

375 
acc gaa aac 
Thr Glu Asn 
390 

cac gtt gca 
His Val Ala 

aag cct gat 
Lys Pro Asp 



ctg gtt 
Leu Val 

cct tec 
Pro Ser 

aga att 
Arg He 
330 
aca gat 
Thr Asp 
345 

att ctt 
He Leu 

gca cct 
Ala Pro 

ctg cgt 
Leu Arg 

cag ttc 
Gin Phe 
410 
gtc atg 
Val Met 



ttt caa 
Phe Gin 
300 
aat ctg 
Asn Leu 
315 

cat aca 
His Thr 

tec aga 
Ser Arg 

ttc gcg 
Phe Ala 

ggt acg 
Gly Thr 
380 
cca age 
Pro Ser 
395 

tet tec 
Ser Ser 

gcg cca 
Ala Pro 



tec ate atg gat 912 
Ser He Met Asp 



caa ace 
Gin Thr 

aac tee 
Asn Ser 

aat gtg 
Asn Val 
350 
get ggg 
Ala Gly 
365 

get aaa 
Ala Lys 



tta ttc 960 
Leu Phe 
320 

tgg ggg 1008 
Trp Gly 
335 

gat gac 1056 
Asp Asp 

aat gaa 1104 
Asn Glu 

aac gcc 1152 
Asn Ala 



ttc ggt tec tat 1200 
Phe Gly Ser Tyr 
400 

cgt ggc ccg aca 1248 
Arg Gly Pro Thr 
415 

ggg aca tac att 1296 
Gly Thr Tyr He 
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420 425 430 

tta tea gca aga tct tct ctt gca ccc gat tec tec ttc tgg gcg aat 1344 
Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala Asn 

435 440 445 

cat gac age aaa tat gcc tat atg ggt gga acg tec atg gca aca ccg 1392 
His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr Pro 

450 455 460 

att gtt gcg ggg aat gtt gca cag etc cgt gag eat ttt gtg aaa aat 1440 
lie Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys Asn 
465 470 475 480 

aga gga ate act eet aag cet tec eta ttg aaa gca get ttg att gca 1488 
Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu lie Ala 

485 490 495 

ggt get get gat gtt gga ttg ggt tat ccg aac gga aac caa gga tgg 1536 
Gly Ala Ala Asp Val Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly Trp 

500 505 510 

ggc cga gtg acc ctg gat aaa teg ttg aac gtt gcc tat gtg aac gaa 1584 
Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn Glu 

515 520 525 

tec agt gcc eta tea act age caa aaa gcg aca tat acc ttt act gca 1632 
Ser Ser Ala Leu Ser Thr Ser Gin Lys Ala Thr Tyr Thr Phe Thr Ala 

530 535 540 

acg gcg ggc aag cca ttg aaa ate tee ctg gta tgg teg gat gcc cct 1680 
Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala Pro 
545 550 555 560 

gca age act act get tct gta acc ctg gtc aat gat ttg gat ttg gtc 1728 
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Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu Val 

565 570 575 

att aca gca cca aac gga aca aga tat gtc ggg aat gac ttc tea gca 1776 

[le Thr Ala Pro Asn Gly Thr Arg Tyr Val Gly Asn Asp Phe Ser Ala 

580 585 590 

cca ttt gac aat aac tgg gat ggc cgc aat aac gta gaa aat gta ttt 1824 

Pro Phe Asp Asn Asn Trp Asp Gly Arg Asn Asn Val Clu Asn Val Phe 

595 600 605 

att aat teg ccc caa agt gga aca tat acc att gag gtg caa gca tat 1872 

lie Asn Ser Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala Tyr 

610 615 620 ■ 

aat gtg ccg gtt gga cca caa aac ttc teg ttg gca att gtg aac taa 1920 

Asn Val Pro Val Gly Pro Gin Asn Phe Ser Leu Ala He Val Asn 
625 630 635 

<210> 4 

<211> 1923 

<212> DNA 

<213> Bacillvis sp. 

<400> 

atg aga aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 43 

Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 
15 10 15 

att ttg teg act gtt gcg tta agt aat cca tct gca ggt ggt gca agg 96 

He Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 
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20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aca aca act gat get aaa 144 

Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 

Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tet gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 

Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 

65 70 75 80 

gte ccg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 288 

Val Pro Ala Asn Asn Lys Leu His lie He Gin Phe Asn Gly Pro He 

85 90 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 

Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 

100 105 110 

gac tac ata cct gat tat get tac att gtc gag tat gag gge gat gtt 384 

Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 

115 120 125 

aag tea gca aca age acc att gag cac gtg gaa tec gtg gag cet tat 432 

Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

ttg ccg ata tac aga ata gat cce cag ctt ttc aca aaa ggg gca tea 480 

Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 

145 150 155 160 

gag ctt gta aaa gca gtg gcg ctt gat aca aag cag aaa aat aaa gag 528 
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Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 

165 170 175 

gtg caa tta aga ggc ate gaa caa ate gca caa ttc gea ata age aat 576 

Val Gin Leu Arg Gly lie Glu Gin lie Ala Gin Phe Ala He Ser Asn 

180 185 190 

gat gtg eta tat att acg gca aag cct gag tat aag gtg atg aat gat 624 

Asp Val Leu Tyr lie Thr Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 

195 200 205 

gtt gcg cgt gga att gtc aaa geg gat gtg get eag age age tac ggg 672 

Val Ala Arg Gly He Val Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 

210 215 220 • 

ttg tat gga caa gga cag ate gta gcg gtt gee gat aca ggg ctt gat 720 

Leu Tyr Gly Gin Gly Gin He Val Ala Val Ala Asp Thr Gly Leu Asp 

225 230 235 240 

aca ggt cgc aat gac agt teg atg cat gaa gee ttc cgc ggg aaa att 768 

Thr Gly Arg Asn Asp Ser Ser Met His Glu Ala Phe Arg Gly Lys lie 

245 250 255 

act gca tta tat gca ttg gga egg acg aat aat gcc aat gat acg aat 816 

Thr Ala Leu Tyr Ala Leu Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

260 265 270 

ggt cat ggt acg cat gtg get ggc tec gta tta gga aac ggc tec act 864 

Gly His Gly Thr His Val Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 

275 280 285 

aat aaa gga atg gcg cct cag gcg aat eta gtc ttc caa tct ate atg 912 

Asn Lys Gly Met Ala Pro Gin Ala Asn Leu Val Phe Gin Ser lie Wet 
290 295 300 
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% 



gat age ggt ggg gga ctt gga gga eta cct teg aat ctg caa acc tta 960 

Asp Ser Gly Gly Gly Leu Gly Gly Leu Pro Ser Asn Leu Gin TKr Leu 
305 310 315 320 

ttc age caa gca tac agt get ggt gee aga att eat aea aac tec tgg 1008 

Phe Ser Gin Ala Tyr Ser Ala Gly Ala Arg He His Thr Asn Ser Trp 

325 330 335 

gga gca gca gtg aat ggg get tac aea aea gat tee aga aat gtg gat 1056 

Gly Ala Ala Val Asn Gly Ala Tyr Thr Thr Asp Ser Arg Asn Val Asp 

340 345 350 

gae tat gtg egc aaa aat gat atg acg ate ctt ttc get gee ggg aat 1104 

Asp Tyr Val Arg Lys Asn Asp Met Thr He Leu Phe Ala Ala Gly Asn 

355 360 365 

gaa gga ccg aac ggc gga ace ate agt gca cca gge aea get aaa aat 1152 

Glu Gly Pro Asn Gly Gly Thr lie Ser Ala Pro Gly Thr Ala Lys Asn 

370 375 380 

gca ata aca gtc gga get acg gaa aac etc cge cca age ttt ggg tet 1200 

Ala He Thr Val Gly Ala Thr Glu Asn Leu Arg Pro Ser Phe Gly Ser 
385 390 395 400 

tat gcg gac aat ate aac cat gtg gca cag ttc tet tea cgt gga ccg 1248 

Tyr Ala Asp Asn He Asn His Val Ala Gin Phe Ser Ser Arg Gly Pro 

405 410 415 

aea aag gat gga egg ate aaa ccg gat gtc atg gca ccg gga acg ttc 1296 

Thr Lys Asp Gly Arg He Lys Pro Asp Val Met Ala Pro Gly Thr Phe 

420 425 430 

ata eta tea gca aga tet tet ctt gca ccg gat tec tec ttc tgg gcg 1344 

He Leu Ser Ala Arg Ser Ser Leu Ala Pro Asp Ser Ser Phe Trp Ala 
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435 440 445 

aac cat gac agt aaa tat gca tac atg ggt gga acg tec atg get aca 1392 

Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Ala Thr 

450 455 460 

ccg ate gtt get gga aac gtg gca cag ctt cgt gag cat ttt gtg aaa 1440 

Pro He Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 475 480 

aac aga ggc ate aca cca aag ect tet eta tta aaa gcg gca ctg att 1488 

Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Ala Ala Leu lie 

485 490 495 

gcc ggt gca get gac ate ggc ctt ggc tac ccg aac ggt aac caa gga 1536 

Ala Gly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 

500 505 510 

tgg gga cga gtg aca ttg gat aaa tec ctg aac gtt gcc tat gtg aac 1584 

Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

gag tec agt tct eta tec ace age caa aaa gcg acg tac teg ttt act 1632 

Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 

530 535 540 

get act gcc ggc aag ect ttg aaa ate tec ctg gta tgg tct gat gcc 1680 

Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

ect gcg age aca act get tec gta acg ctt gtc aat gat ctg gac ctt 1728 

Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 

565 570 575 

gtc att acc get cca aat ggc aca cag tat gta gga aat gac ttt act 1776 
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Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 

580 585 590 

teg cca tac aat gat aac tgg gat ggc cgc aat aac gta gaa aat gta 1824 

Ser Pro Tyr Asn Asp Asn Trp Asp Gly Arg Asn Asn Val Glu Asn Val 

595 600 605 

ttt att aat gca cca caa age ggg acg tat aea att gag gta cag get 1872 

Phe He Asn Ala Pro Gin Ser Gly Thr Tyr Thr He Glu Val Gin Ala 

610 615 620 

tat aac gta ccg gtt gga cca cag ace ttc teg ttg gca att gtg aat 1920 

Tyr Asn Val Pro Val Gly Pro Gin Thr Phe Ser Leu Ala He Val Asn 

625 630 635 • 640 

taa 1923 

<210> 5 

<211> 1923 

<212> DNA 

<212> Bacillus sp. 



<400> 

atg aga aag aag aaa aag gtg ttt tta tct gtt tta tea get gca gcg 48 

Met Arg Lys Lys Lys Lys Val Phe Leu Ser Val Leu Ser Ala Ala Ala 

5 10 15 

att ttg teg act gtt gcg tta agt aat cca tct gca ggt gg.t gca agg 96 

He Leu Ser Thr Val Ala Leu Ser Asn Pro Ser Ala Gly Gly Ala Arg 

20 25 30 

aat ttt gat ctg gat ttc aaa gga att cag aea aca act gat get aaa 144 
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Asn Phe Asp Leu Asp Phe Lys Gly He Gin Thr Thr Thr Asp Ala Lys 

35 40 45 

ggt ttc tec aag cag ggg cag act ggt get get get ttt ctg gtg gaa 192 

Gly Phe Ser Lys Gin Gly Gin Thr Gly Ala Ala Ala Phe Leu Val Glu 

50 55 60 

tct gaa aat gtg aaa etc cca aaa ggt ttg cag aag aag ctt gaa aca 240 

Ser Glu Asn Val Lys Leu Pro Lys Gly Leu Gin Lys Lys Leu Glu Thr 
65 70 75 80 

gtc ecg gca aat aat aaa etc cat att ate caa ttc aat gga cca att 288 

Val Pro Ala Asn Asn Lys Leu His He He Gin Phe Asn Gly Pro He 

85 90 • 95 

tta gaa gaa aca aaa cag cag ctg gaa aaa aca ggg gca aag att etc 336 

Leu Glu Glu Thr Lys Gin Gin Leu Glu Lys Thr Gly Ala Lys He Leu 

100 105 110 

gac tac ata cct gat tat get tac att gtc gag tat gag ggc gat gtt 384 

Asp Tyr He Pro Asp Tyr Ala Tyr He Val Glu Tyr Glu Gly Asp Val 

115 120 125 

aag tea gca aca age acc att gag cae gtg gaa tec gtg gag cct tat 432 

Lys Ser Ala Thr Ser Thr He Glu His Val Glu Ser Val Glu Pro Tyr 

130 135 140 

ttg ecg ata tac aga ata gat cec cag ctt ttc aca aaa ggg gca tea 480 

Leu Pro He Tyr Arg He Asp Pro Gin Leu Phe Thr Lys Gly Ala Ser 
145 150 155 160 

gag ctt gta aaa gca gtg gcg ctt gat aca aag cag aaa aat aaa gag 528 
Glu Leu Val Lys Ala Val Ala Leu Asp Thr Lys Gin Lys Asn Lys Glu 
165 170 175 
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gtg caa 
Val Gin 

gat gtg 
Asp Val 

gtt gcg 
Val Ala 
210 
ttg tat 
Leu Tyr 
225 

aca ggt 
Thr Gly 

act gca 
Thr Ala 

ggt cat 
Gly His 

aat aaa 
Asn Lys 
290 
gat age 
Asp Ser 



tta aga ggc ate 
Leu Arg Gly lie 
180 

eta tat att acg 
Leu Tyr He Thr 
195 

cgt gga att gtc 
Arg Gly lie Val 



gga caa 
Gly Gin 

cgc aat 
Arg Asn 

tta tat 
Leu Tyr 
260 
ggt acg 
Gly Thr 
275 

gga atg 
Gly Met 



gga cag 
Gly Gin 
230 
gac agt 
Asp Ser 
245 

gca ttg 
Ala Leu 

cat gtg 
His Val 

gcg cct 
Ala Pro 



ggt ggg gga ctt 
Gly Gly Gly Leu 



gaa caa ate gca caa ttc gca ata age aat 576 
Glu Gin He Ala Gin Phe Ala He Ser Asn 

185 190 
gca aag cct gag tat aag gtg atg aat gat 624 
Ala Lys Pro Glu Tyr Lys Val Met Asn Asp 

200 205 
aaa gcg gat gtg get cag age age tac ggg 672 
Lys Ala Asp Val Ala Gin Ser Ser Tyr Gly 
215 220 
ate gta gcg gtt gee gat aca ggg ctt gat 720 
lie Val Ala Val Ala Asp Thr Gly Leu Asp 
235 240 
teg atg cat gaa gcc ttc cgc ggg aaa att 768 
Ser Met His Glu Ala Phe Arg Gly Lys lie 

250 255 
gga egg acg aat aat gcc aat gat acg aat 816 
Gly Arg Thr Asn Asn Ala Asn Asp Thr Asn 

265 270 
get ggc tec gta tta gga aac ggc tec act 864 
Ala Gly Ser Val Leu Gly Asn Gly Ser Thr 

280 285 
cag gcg aat eta gtc ttc caa tct ate atg 912 
Gin Ala Asn Leu Val Phe Gin Ser lie Met 
295 300 
gga gga eta cct teg aat ctg caa acc tta 960 
Gly Gly Leu Pro Ser Asn Leu Gin Thr Leu 
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305 

ttc age caa 
Phe Ser Gin 

gga gca gca 
Gly Ala Ala 

gac tat gtg 
Asp Tyr Val 
355 

gaa gga ccg 
Glu Gly Pro 

370 
gca ata aca 
Ala He Thr 
385 

tat gcg gac 
Tyr Ala Asp 

aca aag gat 
Thr Lys Asp 

ata eta tea 
He Leu Ser 
435 

aac cat gac 



310 

gca tac agt get ggt 
Ala Tyr Ser Ala Gly 
325 

gtg aat ggg get tac 
Val Asn Gly Ala Tyr 
340 

cgc aaa aat gat atg 
Arg Lys Asn Asp Met 
360 

aac gge gga ace ate 
Asn Gly Gly Thr He 
375 

gtc gga get acg gaa 
Val Gly Ala Thr Glu 
390 

aat ate aac cat gtg 
Asn He Asn His Val 
405 

gga egg ate aaa ccg 
Gly Arg He Lys Pro 
420 

gca aga tet tet ctt 
Ala Arg Ser Ser Leu 
440 

agt aaa tat gca tac 



315 320 
gee aga att cat aca aac tec tgg 1008 
Ala Arg He His Thr Asn Ser Trp 

330 335 
aca aca gat tec aga aat gtg gat 1056 
Thr Thr Asp Ser Arg Asn Val Asp 
345 350 
acg ate ctt ttc get gcc ggg aat 1104 
Thr He Leu Phe Ala Ala Gly Asn 
365 

agt gca cca ggc aea got aaa aat 1152 
Ser Ala Pro Gly Thr Ala Lys Asn 
380 

aac etc cgc cca age ttt ggg tet 1200 
Asn Leu Arg Pro Ser Phe Gly Ser 
395 400 
gca cag ttc tet tea cgt gga ccg 1248 
Ala Gin Phe Ser Ser Arg Gly Pro 

410 415 
gat gtc atg gca ccg gga acg ttc 1296 
Asp Val Met Ala Pro Gly Thr Phe 
425 430 
gca ccg gat tec tec ttc tgg gcg 1344 
Ala Pro Asp Ser Ser Phe Trp Ala 
445 

atg ggt gga acg tec atg get aca 1392 
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Asn His Asp Ser Lys Tyr Ala Tyr Met Gly Gly Thr Ser Met Aia Thr 

450 455 460 

ccg ate gtt get gga aac gtg gca cag ctt cgt gag cat ttt gtg aaa 1440 
Pro [le Val Ala Gly Asn Val Ala Gin Leu Arg Glu His Phe Val Lys 
465 470 475 480 

aac aga ggc ate aca cea aag cct tet eta tta aaa gcg gca ctg att 1488 
Asn Arg Gly He Thr Pro Lys Pro Ser Leu Leu Lys Aia Ala Leu He 

485 490 495 

gcc ggt gca get gae ate ggc ett ggc tae ccg aac ggt aac caa gga 1536 
Ala Gly Ala Ala Asp He Gly Leu Gly Tyr Pro Asn Gly Asn Gin Gly 

500 505 . 510 

tgg gga cga gtg aca ttg gat aaa tec ctg aac gtt gcc tat gtg aac 1584 
Trp Gly Arg Val Thr Leu Asp Lys Ser Leu Asn Val Ala Tyr Val Asn 

515 520 525 

gag tec agt tct eta tec ace age caa aaa gcg aeg tae teg ttt act 1632 
Glu Ser Ser Ser Leu Ser Thr Ser Gin Lys Ala Thr Tyr Ser Phe Thr 

530 535 540 

get act gee ggc aag cet ttg aaa ate tec ctg gta tgg tct gat gcc 1680 
Ala Thr Ala Gly Lys Pro Leu Lys He Ser Leu Val Trp Ser Asp Ala 
545 550 555 560 

cct gcg age aca act get tec gta acg ctt gtc aat gat ctg gae ctt 1728 
Pro Ala Ser Thr Thr Ala Ser Val Thr Leu Val Asn Asp Leu Asp Leu 

565 570 575 

gtc att ace get cea aat ggc aca cag tat gta gga aat gae ttt act 1776 
Val He Thr Ala Pro Asn Gly Thr Gin Tyr Val Gly Asn Asp Phe Thr 
580 585 590 



2 2/23 




teg cca tac aat gat aac tgg gat ggc 

Ser Pro Tyr Asn Asp Asn Trp Asp Gly 

595 600 

ttt att aat gca cca caa age ggg acg 

Phe He Asn Ala Pro Gin Ser Gly Thr 

610 615 

tat aac gta ccg gtt gga cea cag aac 

Tyr Asn Vai Pro Val Gly Pro Gin Asn 
625 630 
taa 



% 

cgc aat aac gta gaa aat gta 1824 
Arg Asn Asn Val Glu Asn Val 
605 

tat aca att gaa gta cag get 1872 
Tyr Thr He Glu Val Gin Ala 
620 

ttc teg ttg gca att gtg aat 1920 
Phe Ser Leu Ala lie Val Asn 
635 640 

1923 
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